Sensitization of cultured Chinese hamster cells to 42 degrees C hyperthermia by pentalenolactone, an inhibitor of glycolytic ATP synthesis.
The antibiotic pentalenolactone, a specific inhibitor of glyceraldehydephosphate dehydrogenase, was used to investigate the effect of glycolytic adenosine triphosphate (ATP) synthesis on the survival response of aerobic and hypoxic Chinese hamster cells treated with 42 degrees C hyperthermia. Data obtained with aerobic cells, incubated in balanced salt solutions supplemented with different substrates for ATP production, showed that 50 microM pentalenolactone blocked ATP synthesis via glycolysis but not by oxidative phosphorylation. The glycolytic inhibition was reversed upon transfer of the cells to antibiotic-free medium, and minimal cytotoxicity (less than 20 per cent) was observed. Hypoxic cultures were obtained by incubating dense cell suspensions (2 X 10(6)/ml) to produce metabolic oxygen depletion. Concomitant with the development of hypoxia, pentalenolactone-treated cells became ATP-depleted; cellular ATP levels were reduced by about 70-fold as compared to hypoxic cells in the antibiotic-free medium. The ATP-depleted cells were more sensitive to killing by hyperthermia. Comparison of the 42 degrees C survival curves for control and the antibiotic-treated hypoxic cells yielded a dose-modifying factor of 4 (5 per cent survival level). The results indicate that inhibition of glycolytic ATP synthesis, for example by pentalenolactone, can selectively sensitize hypoxic cells to the lethal effects of mild hyperthermia.